upture of isolated hypogastric artery aneurysm (HAA) is rarely encountered and is associated with a high mortality rate. Conventional surgery can not achieve distal control easily and may cause substantial blood loss, yielding high operative morbidity and mortality. On March 17, 2005, we treated a patient with such a disease successfully by using endovascular stent-grafting combined with transcatheter embolization.
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CASE REPORT
A 66-year-old man was admitted to our hospital because of a painful mass in the left abdomen, which was detected 12 hours ago. The patient looked pale and debilitated. Physical examination showed hypotension (90/50 mmHg), and a huge tender mass with mild thrill and systolic bruit in the left abdomen. He had a 10-year history of type 2 diabetes mellitus. Contrast-enhanced computed tomography (CT) delineated an isolated 7-cm-diameter ruptured left HAA with moderate mural thrombosis, a giant retroperitoneal hematoma extending cephalad beyond the left renal vein, and resultant anterior migration and hydronephrosis of the left kidney (Figs. 1 and 2). Blood routine test showed hemoglobin of 53 g/L.
Given the potential for massive blood loss, which might require suprarenal aortic cross-clamping during open repair, and his 10-year history of diabetes mellitus, emergency endovascular stent-grafting plus transcatheter embolization were performed with open surgery facilities available. In order to minimize the circulatory disturbance, local anesthesia was initially employed. General anesthesia, however, was then used because of poor compliance of the patient. Following the intravenous injection of heparin bolus of 50 mg, the iliac arteries measuring 13 mm and 9 mm in diameter respectively ( Fig. 3 ). Then an angiography catheter was advanced into the aneurysmal sac to identify the principal outflow branches of the hypogastric artery, but they were not opacified. Then, the angiography catheter was replaced by a 5-French Cobra catheter, through which gelatin sponge was flushed into the aneurysmal lumen followed by placement of 7 embolization coils (COOK). Given the marked caliber gap between the left common and external iliac arteries, a 12-16 mm ×71 mm COOK extension stent-graft was used. Before being deployed via the left femoral approach, the stent-graft was taken out from the sheath and loaded back in the opposite direction so that the 16-mm end was anchored at the common iliac artery and the 12-mm end at the external iliac artery, thus the attachment of the stent-graft could be optimized.
The completion angiogram evidenced no opacification of the aneurysm and no extravasation of contrast media (Fig. 4) . Twenty-five-mg protamine was administrated intravenously to reverse the heparinization. The thrill and systolic bruit of the abdominal mass could not be detected at completion of the procedure. The systolic blood pressure, which had never been lower than 80 mmHg, was not increased pharmaceutically, and fluid resuscitation was also restricted until placement of the stent-graft. Overall 5-unit packed red blood cells were transfused on the operative day and 2 days afterwards. After the operation, the patient's symptoms were resolved and his hemoglobin increased to 97 g/L. B ultrasonography showed regression of the hydronephrosis. No ischemic complications occurred postoperatively. CT at 1 month after the operation revealed complete aneurysmal thrombosis without endoleak ( Fig. 5 ).
DISCUSSION
Isolated HAA is an exceedingly rare entity. In 1921, a retrospective review of 12 000 autopsies revealed only 1 HAA among 320 aneurysms identified. 1 In 1999, Zimmer and colleagues analyzed 440 cases of aortic and/or iliac arterial aneurysm, among which only 3 solitary HAAs. 2 The disease, however, is dangerous. The overall incidence and the mortality rate of rupture of HAA are 38% and 58%, respectively. 3 It is not easy to achieve distal control by using elective open repair for HAA, because the aneurysm locates deeply in the pelvis. When repairing a ruptured HAA, the surgery will be more difficult, cross-clamping of the abdominal aorta and the contralateral iliac artery may be required even for proximal control. In this case, because of the huge retroperitoneal hematoma extending cephalad beyond the level of renal vein, open repair with suprarenal aortic clamping might have been required to avoid serious bleeding after retroperitoneal decompression, which results from regular infrarenal aortic control and leads to increased risk of renal dysfunction.
Endovascular stent-grafting may offer an alternative to spare the difficulty and potentially risky proximal and distal control. 4 However, two points should be carefully considered. One is the type II endoleak, which usually necessitates synchronous transcatheter embolization. 5, 6 Even if the embolization is performed within the aneurysmal sac, the reflux endoleak cannot be avoided entirely, because backflow from the principal branches may increase the endotension of the thrombosed aneurysm, leading to late rupture. Bade and coworkers 7 treated a huge isolated HAA at the neck by stent-grafting plus coil embolization of the aneurysm sac with the outflow branches left intact. Although follow-up CT scan evidenced the aneurysmal thrombosis and shrinkage, rupture developed unexpectedly 18 months later. Emergency surgical exploration confirmed a satisfactory seal of the ostium of the hypogastric artery, and back-bleeding from the outflow branches at the site of clot removal. The authors concluded that the rupture was caused by pressure transmitted into the thrombosed aneurysm sac from the patent outflow branches, thus the branches should be simultaneously embolized. 7 Therefore, in this case, we placed the angiography catheter into the aneurysmal sac to identify the outflow branches, but they were not opacified possibly because of mural thrombosis.
Another point we should care is the colon and/or buttock ischemia resulting from transcatheter embolization. Wolpert and colleagues 6 retrospectively analyzed 3 patients with HAA who experienced postprocedural colorectal or buttock ischemia after catheterized embolization, and concluded that embolization of HAA carries a greater risk of ischemia than that of the normal-caliber hypogastric arteries. They suggested a 2-to 3-week interval at least between the embolization and other procedures, such as open or endovascular repair of the coexisting abdominal aorta aneurysm (AAA), to avoid perioperative hemodynamic instability. Nevertheless, all these 3 patients had concomitant AAA requiring either open repair or bifurcated stent-graft placement with or without reimplantation of the inferior mesenteric artery that did not presented in our patient.
Stent-grafting combined with transcatheter embolization has been successfully utilized in management of ruptured aneurysms to restrict blood transfusion and other fluid resuscitation prior to effective control of the bleeding, and the generally acceptable range of systolic blood pressure was 50 to 70 mmHg or no less than 60 mmHg. [8] [9] [10] [11] Our experience in the case is consistent with those reported.
In conclusion, stent-grafting combined with transcatheter embolization is feasible and effective for treatment of ruptured HAA, offering an attractive alternative to open surgery, especially in emergencies. A large-sample study with long-term follow-up is needed to further confirm the outcome of this technique.
